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®  Inflatable  bags. 

®  A  false  bottom  in  a  cylindrical  storage  tank  (30) 
is  formed  from  an  array  of  two  or  more  concentric 
series  of  inflated  bags  (A,  B,  C,  D)  that  individually 
have  the  shape  of  either  an  isosceles  triangle  (A)  or 
a  truncated  isosceles  triangle  (B,  C,  D). 
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Inflatable  bags 

BACKGROUND  OF  THE  INVENTION 

The  invention  relates  to  inflatable  bags  for  use 
in  forming  a  false  bottom  in  a  storage  tank. 

Cylindrical  storage  tanks  of  the  type  used  for 
the  bulk  storage  of  liquids,  e.g.  fuels,  oil  and 
chemicals,  have  traditionally  been  designed  with 
the  main  drain  outlet  located  in  the  tank  wall  a  few 
feet  above  the  tank  floor.  This  ensures  that  in 
normal  use  the  tank  is  never  fully  emptied,  al- 
though  there  will  also  be  a  sump  drain  whereby  the 
remaining  liquid  and  any  accumulated  sludge  can 
be  removed.  For  many  purposes,  i.e.  when  storing 
certain  liquids,  this  arrangement  is  preferred.  How- 
ever,  at  other  times,  e.g.  for  other  liquids,  it  is 
preferred  to  be  able  to  exact  virtually  all  the  stored 
liquid  through  the  main  outlet,  i.e.  so  that  no  liquid 
remains  when  the  tank  has  been  emptied  to  the 
level  of  this  main  outlet,  an  advantage  of  this  meth- 
od  of  operation  being  a  reduction  in  the  inventory 
of  stored  liquid  on  hand. 

The  purpose  of  the  present  invention  is  to 
provide  means  for  forming  a  removable  false  bot- 
tom  in  such  a  tank,  thus  providing  it  with  the 
versatility  to  operate  in  either  of  the  above-de- 
scribed  modes,  i.e.  in  the  manner  in  which  it  was 
built  with  the  floor  a  few  feet  below  the  main  outlet 
level,  or  with  an  effective  floor  (false  bottom)  sub- 
stantially  at  such  level.  A  basic  requirement  of  the 
invention  is  to  provide  means  for  forming  such  a 
false  bottom  in  a  manner  that  enables  it  to  be 
relatively  easily  set  up  or  dismantled  without  involv- 
ing  major  engineering  work. 

Storage  tanks  are  generally  large  structures, 
e.g.  about  40  meters  in  diameter,  and  of  substantial 
height.  They  often  have  floating  roofs  that  slide  up 
and  down  as  the  volume  of  liquid  in  the  tank  varies, 
and  they  are  thus  effectively  closed.  Any  attempt  to 
use  a  metal  false  bottom  would  involve  a  massive 
structure  and,  when  there  is  a  roof,  its  removal 
before  the  bottom  could  be  installed.  Access  to  the 
inside  of  such  a  tank  is  generally  provided  by  a 
manhole,  usually  located  in  the  side  at  ground 
level,  and  hence,  a  further  important  factor  is  that 
the  means  for  forming  the  false  bottom  should  be 
capable  of  being  taken  into  the  tank  or  removed 
therefrom  through  such  a  manhole. 

A  solution  to  these  problems  is  to  use  liquid 
tight,  inflatable  bags  to  form  the  false  bottom.  For 
example,  the  false  bottom  can  be  constructed  of  a 
number  of  inflatable  bags  that  can  be  individually 
folded  when  deflated  (in  order  to  be  able  to  pass 
through  the  manhole)  ,  but,  once  in  place  on  the 
floor  of  the  tank,  can  be  inflated  with  a  suitable 

liquid,  e.g.  water  or  brine,  heavier  than  the  liquid  to 
be  stored,  e.g.  oil.  It  is  possible  to  arrange  the 
shapes  of  the  bags  so  that  they  occupy  the  entire 
surface  of  the  tank  floor,  while  extending  up  to 

5  approximately  the  level  of  the  main  outlet,  so  that 
the  desired  false  bottom  effect  can  be  achieved. 
Alternatively,  if  the  floor  of  the  tank  is  cluttered  with 
filling  pipes,  supports  for  such  pipes,  sump  equip- 
ment  and/or  guides  or  supports  for  the  floating  roof, 

70  the  number  and  arrangement  of  the  bags  can  be 
varied  to  accommodate  this  equipment.  If  the  bags 
are  of  the  correct  shape  and  are  packed  closely 
together,  once  they  have  been  inflated  their  adja- 
cent  sides  will  press  firmly  against  each  other  and 

75  against  the  cylindrical  wall  of  the  tank,  thus  making 
a  virtually  liquid  tight  bottom.  There  may  be  some 
minor  seepage  of  the  stored  liquid  between  adja- 
cent  bags  or  between  the  bags  and  the  tank  wall, 
but  this  will  be  no  large  amount  and  will  represent 

20  no  serious  disadvantage. 
It  is  of  course  important  that  the  bags  them- 

selves  be  reliably  liquid  tight  in  order  to  avoid  the 
water  or  brine  with  which  they  are  filled  contaminat- 
ing  the  stored  liquid.  Brine  will  be  preferred  when 

25  the  stored  liquid  is  oil,  since,  if  there  should  be  a 
leaky  bag,  the  brine  will  be  more  immiscible  with 
the  oil  than  plain  water  would  be. 

It  is  also  important  that  the  material  of  the  bags 
be  chemically  inert  to  the  stored  liquid.  A  conve- 

30  nient  material  to  use  will  be  a  coated  fabric,  e.g.  a 
metalised  fabric,  or  one  coated  with  a  PVC  alloy 
that  withstands  attack  by  oil.  The  material  of  the 
bags  may  require  modification  for  different  stored 
liquids  in  order  to  retain  this  necessary  chemically 

35  inert  relationship. 

SUMMARY  OF  THE  INVENTION 

■w  With  these  requirements  in  mind,  the  invention 
consists  of  a  kit  of  inflatable  bags  of  tough,  flexible, 
liquid  tight  material  for  placing  in  a  storage  tank 
having  a  vertically  extending  cylindrical  wall,  to 
form  a  false  bottom  in  such  tank;  said  kit  compris- 

45  ing  (a)  a  number  of  said  bags  of  a  first  shape  each 
of  which  has  (i)  a  pair  of  similar  top  and  bottom 
panels  each  having  the  shape  of  an  isosceles  tri- 
angle  with  tapering  side  edges,  an  end  edge  and  a 
pointed  tip,  (ii)  a  pair  of  rectangular  side  panels 

so  similar  to  each  other  interconnecting  respective 
ones  of  said  side  edges,  (iii)  a  rectangular  outer 
panel  interconnecting  respective  ones  of  said  end 
edges  with  each  other  and  with  outer  end  edges  of 
the  side  panels,  and  (iv)  means  interconnecting 
inner  end  edges  of  the  side  panels  with  each  other 
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and  with  the  tips  of  the  top  and  bottom  panels;  and 
(b)  a  number  of  said  bags  of  a  second  shape  each 
of  which  has  (i)  a  pair  of  similar  top  and  bottom 
panels  each  having  the  shape  of  a  truncated 
isosceles  triangle  with  tapering  side  edges  and 
longer  and  shorter  end  edges,  (ii)  a  pair  of  rectan- 
gular  side  panels  similar  to  each  other  interconnec- 
ting  respective  ones  of  said  side  edges,  (iii)  a 
rectangular  outer  panel  interconnecting  respective 
ones  of  said  longer  end  edges  of  the  top  and 
bottom  panels  with  each  other  and  with  outer  end 
edges  of  the  side  panels,  and  (iv)  a  rectangular 
inner  panel  interconnecting  respective  ones  of  said 
shorter  end  edges  of  the  top  and  bottom  panels 
with  each  other  and  with  inner  end  edges  of  the 
side  panels,  (c)  the  number  of  bags  of  the  first 
shape  sufficient  to  form  a  closed  circular  series  of 
bags  when  inflated,  and  (d)  the  number  of  bags  of 
the  second  shape  being  sufficient  to  form  a  closed 
annular  series  of  bags  when  inflated  closely  sur- 
rounding  the  circular  series  of  bags  of  the  first 
shape. 

The  invention  also  consists  of  the  combination 
of  a  storage  tank  with  such  bags  arrayed  therein. 

The  invention  also  consists  of  an  inflatable  bag 
of  tough,  flexible,  liquid  tight  material,  said  bag 
having  a  shape  defined  by  (a)  a  pair  of  similar  top 
and  bottom  panels  defining  planes  parallel  to  each 
other,  each  said  panel  having  tapering  side  edges 
and  the  shape  of  a  truncated  isosceles  triangle,  (b) 
a  pair  of  rectangular  side  panels  similar  to  each 
other  and  interconnecting  respective  ones  of  said 
side  edges,  (c)  a  rectangular  outer  panel  intercon- 
necting  respective  outer  end  edges  of  the  top, 
bottom  and  side  panels,  said  outer  end  edges 
being  located  at  the  outwardly  tapered  ends  of  said 
side  panels,  and  (d)  a  rectangular  inner  panel  inter- 
connecting  respective  inner  end  edges  of  the  top, 
bottom  and  side  panels,  said  inner  end  edges 
being  located  at  the  inwardly  tapered  ends  of  said 
side  panels. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the  drawings: 
Figures  1A,  1B,  1C  and  1D  respectively 

show  perspective  views  of  four  different  shapes  of 
bags; 

Figure  2A  is  an  enlarged  fragment  of  a  vent 
pipe  employed  in  such  bags; 

Figure  2B  is  the  same  as  Figure  2A  with  the 
addition  of  a  cap;  and 

Figure  3  is  a  schematic  plan  demonstrating 
the  use  of  these  bags  in  forming  a  false  bottom. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Figures  1A  -1D  respectively  show  four  bags  A, 
s  B,  C  and  D.  These  bags  are  made  of  a  tough, 

flexible,  liquid  tight  material,  e.g.  a  metalised  or 
otherwise  coated  fabric,  and  can  thus  adopt  either 
a  deflated,  foldable  condition  or  an  expanded,  in- 
flated  condition  as  shown  in  the  drawings.  It  should 

10  be  explained  that  the  illustrations  and  descriptions 
of  the  bag  shapes  are  idealised.  The  shapes  shown 
in  Figures  1A  -1D  indicate  how  the  various  flat 
panels  of  material  that  make  up  the  bags  are 
seamed.  When  deflated  the  bags  will  be  shapeless, 

75  and  when  inflated  with  a  liquid  their  panels  will 
naturally  bulge  under  the  weight  of  the  liquid. 

Each  of  the  bas  has  a  height  X;  a  radius 
dimension  RA,  RB,  RC,  RD,  respectively;  an  outer 
circumferential  dimension  SA,  SB,  SC,  SD,  respec- 

20  tiveiy;  and  an  inner  circumferential  dimension  TB, 
TC,  TD,  the  bag  A  having  an  inner  circumferential 
dimension  of  zero.  These  shapes  are  formed  by 
top  and  bottom  panels  10  and  11;  tapering  side 
panels  12  and  13;  outer  panels  14;  and  inner 

25  panels  15.  In  the  case  of  the  bag  A,  the  inner  panel 
is  replaced  by  an  edge  16  where  the  side  panels 
12  and  13  intersect. 

Every  bag  is  provided  on  its  top  panel  10  with 
a  pair  of  pipes  20  (Figures  2A  and  2B)  for  filling 

30  and  venting.  Each  pipe  20  has  a  flange  21  bonded 
to  the  material  of  the  panel  10,  and  a  cylindrical 
portion  with  threads  22.  A  bag  can  be  filled  with 
liquid  by  engaging  a  hose  (not  shown)  with  the 
threads  22.  After  filling,  each  pipe  can  be  closed 

35  off  by  means  of  a  cap  23  which  likewise  engages 
the  threads. 

Figure  3  shows  how  the  bags  are  arranged  in  a 
cylindrical  tank  30.  An  inner  circular  series  of  bags 
A  is  arranged  with  their  tips  together  at  the  central 

40  vertical  axis  of  the  tank.  This  inner  series  is  sur- 
rounded  by  a  first  annuius  of  bags  B,  which  is  in 
turn  surrounded  by  another  annuius  of  bags  C  and 
finally  an  outer  annuius  of  bags  D.  Depending  on 
the  diameter  of  the  tank  30,  the  array  of  bags  may 

45  consist  of  more  or  fewer  annuii.  Once  in  place  on 
the  floor  of  the  tank,  the  bags  will  be  filled  with 
liquid,  e.g.  a  brine  solution,  and  capped,  so  that 
adjacent  bags  will  firmly  abut  against  each  other  to 
provide  an  effective,  inflated  false  bottom  for  the 

so  tank.  When  thus  packed  together  and  inflated,  the 
bag  shapes  will  be  approximately  as  shown  in 
Figure  3,  although  the  boundaries  between  the 
coaxial  series  as  seen  in  plan  view  may  be  closer 
to  flat-sided  polygons  than  to  circles.  However,  the 

55  outer  panels  of  the  outermost  annular  series,  i.e. 
bags  D  can  be  expected  to  be  bowed  outwardly 
sufficiently  to  engage  tightly  the  cylindrical  tank 
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wall.  When  this  array  is  to  be  removed,  the  bags 
are  emptied  so  that  each  bag  can  be  folded  up  and 
removed  from  the  tank  through  a  confined  space, 
e.g.  a  manhole. 

While  the  invention  is  in  no  sense  limited  to 
specific  numbers  or  dimensions  of  bags,  those  that 
are  currently  proposed  for  the  illustrated  system 
are  approximately: 

Number  of  bags 

Inner  series  of  bags  A  =  14 

Next  two  annuli,  i.e.  bags  B  and  C  =  15  each 

Outer  annuius  of  bags  D  =  21 

Approximate  Dimensions  in  meters 

X  =  1 

RA  =  3 

RB,  RC  and  RD  =  5.67 

SA  =  1.33 

SB  =  3.67 

SC  and  SD  =  6 

TB  =  1.25 

TC  =  3.67 

TD  =  4.33 

Diameter  of  the  tank  (30)  =  40 

Claims 

1.  A  kit  of  inflatable  bags  of  tough,  flexible, 
liquid  tight  material  for  placing  in  a  storage  tank  - 
(30)  having  a  vertically  extending  cylindrical  wall,  to 
form  a  false  bottom  in  such  tank;  said  kit  compris- 
ing 

(a)  a  number  of  said  bags  (A)  of  a  first  shape  each 
of  which  has 

(i)  a  pair  of  similar  top  and  bottom  panels  (10,  11) 
each  having  the  shape  of  an  isosceles  triangle  with 
tapering  side  edges,  an  end  edge  and  a  pointed 
tip, 

(ii)  a  pair  of  rectangular  side  panels  (12,  13)  similar 
to  each  other  interconnecting  respective  ones  of 
said  side  edges, 

5  (iii)  a  rectangular  outer  panel  (14)  interconnecting 
respective  ones  of  said  end  edges  with  each  other 
and  with  outer  end  edges  of  the  side  panels,  and 

(iv)  means  (16)  interconnecting  inner  end  edges  of 
70  the  side  panels  with  each  other  and  with  the  tips  of 

the  top  and  bottom  panels;  and 

(b)  a  number  of  said  bags  (B)  of  a  second  shape 
each  of  which  has 

75 
(i)  a  pair  of  similar  top  and  bottom  panels  (10),  11) 
each  having  the  shape  of  a  truncated  isosceles 
triangle  with  tapering  side  edges  and  longer  and 
shorter  end  edges. 

20 
(ii)  a  pair  of  rectangular  side  panels  (12,  13)  similar 
to  each  other  interconnecting  respective  ones  of 
said  side  edges, 

25  (iii)  a  rectangular  outer  panel  (14)  interconnecting 
respective  ones  of  said  longer  end  edges  of  the 
top  and  bottom  panels  with  each  other  and  with 
outer  end  edges  of  the  side  panels,  and 

30  (iv)  a  rectangular  inner  panel  (15)  interconnecting 
respective  ones  of  said  shorter  end  edges  of  the 
top  and  bottom  panels  with  each  other  and  with 
inner  end  edges  of  the  side  panels, 

35  (c)  the  number  of  bags  of  the  first  shape  being 
sufficient  to  form  a  closed  circular  series  of  bags 
when  inflated,  and 

(d)  the  number  of  bags  of  the  second  shape  being 
40  sufficient  to  form  a  closed  annular  series  of  bags 

when  inflated  closely  surrounding  the  circular  se- 
ries  of  bags  of  the  first  shape. 

2.  A  kit  as  claimed  in  claim  1  ,  including 

45  (e)  a  number  of  bags  (C)  of  a  third  shape  similar  to 
the  second  shape  but  with  the  angle  of  taper  of  the 
side  edges  of  the  top  and  bottom  panels  less  than 
in  the  second  shape, 

so  (f)  the  number  of  bags  of  the  third  shape  being 
sufficient  to  form  a  closed  annular  series  of  bags 
when  inflated  closely  surrounding  the  annular  se- 
ries  of  bags  of  the  second  shape. 

3.  A  kit  as  claimed  in  claim  1  ,  including 
55 

(g)  a  number  of  bags  (D)  of  a  fourth  shape  similar 
to  the  third  shape  but  with  the  angle  of  taper  of  the 
side  edges  of  the  top  and  bottom  panels  less  than 

4 
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the  third  shape, 

(h)  the  number  of  bags  of  the  fourth  shape  being 
sufficient  to  form  a  closed  annular  series  of  bags 
when  inflated  closely  surrounding  the  annular  se- 
ries  of  bags  of  the  third  shape. 

4.  A  kit  as  claimed  in  claim  3,  wherein 

(i)  the  number  and  dimensions  of  bags  of  all  four 
shapes  are  sufficient  to  form  an  array  of  bags  when 
inflated  fully  occupying  and  forming  a  false  bottom 
in  a  storage  tank  (30)  having  a  vertically  extending 
cylindrical  wall  of  standard  diameter. 

5.  A  kit  as  claimed  in  claim  1,  in  combination 
with  the  storage  tank  (30),  wherein  the  bags  (A)  of 
the  first  shape  are  arranged  in  a  closed  circular 
inner  series  with  their  tips  at  a  central  vertical  axis 
of  the  tank,  and  wherein  the  bags  (B)  of  the  second 
shape  are  arranged  in  an  annular  series  with  their 
inner  panels  adjacent  the  outer  panels  of  the  bags  - 
(A)  of  the  inner  series. 

6.  A  kit  as  claimed  in  claim  5,  wherein  there  is 
at  least  one  additional  annular  series  of  bags  (C, 
D)  arranged  coaxiaily  around  the  inner  series  of 

bags  (A),  the  outer  panels  of  the  bags  of  the 
outermost  annular  series  being  adjacent  the  cylin- 
drical  wall  of  the  tank. 

7.  An  inflatable  bag  of  tough,  flexible,  liquid 
5  tight  material,  said  bag  having  a  shape  defined  by 

(a)  a  pair  of  similar  top  and  bottom  panels 
defining  planes  parallel  to  each  other,  each  said 
panel  having  tapering  side  edges  and  the  shape  of 
a  truncated  isosceles  triangle, 

10  (b)  a  pair  of  rectangular  side  panels  similar 
to  each  other  and  interconnecting  respective  ones 
of  said  side  edges, 

(c)  a  rectangular  outer  panel  interconnecting 
respective  outer  end  edges  of  the  top,  bottom  and 

75  side  panels,  said  outer  end  edges  being  located  at 
the  outwardly  tapered  ends  of  said  side  panels, 
and 

(d)  a  rectangular  inner  panel  interconnecting 
respective  inner  end  edges  of  the  top,  bottom  and 

20  side  panels,  said  inner  end  edges  being  located  at 
the  inwardly  tapered  ends  of  said  side  panels. 

25 
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